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Planar lens antennas have the advantages of being simple, low cost, easy to mass pro-
duction, good consistency, so it can be used in many applications. There are much more
articles about lens antennas from engineers. This article mainly focuses on the applica-
tion of planar lens antenna instead of three dimensional lens antenna and three dimensional
Luneburg lens with planar patch lens antenna and planar Luneburg lens antenna, respec-
tively. The measure result can match well with the simulation result. In some extends, this
method improve existing research results.
With the research of planar patch lens antenna, this article just need one type of patch
unit to consist of lens antenna, through changing the size of patch and the polarization di-
rection of cell. This unit can obtain 360 phase response, while its amplitude response jS11j
just get 2 dB change. Planar patch lens antenna consists of 96 units. Then it is positioned
on the aperture of horn antenna to eliminate the non-uniform phase distribution caused by a
large aperture horn. With planar patch lens, the horn can get plane waves on the aperture.
The horn achieves 14.5% broadband characteristic. The greatest increasing gain can reach
5 dB at 24.5 GHz.
Using Luneburg law and HFSS software, we can obtain Luneburg lens radial coordinate
against the radius of patch. So we design a novel planar Luneburg lens antenna. In order
to reduce backward radiation, there is a metal plate behind the feed pin. The cone can
realise impedance matching between lens and free space, to reduce the reflection coefficient
and improve the direction. To get better impedance bandwidth, the feed pin is used in
added cone end, which can increase capacitance from the feed part and cancel out inductive
reactance from the pin. Moreover, we need cut the edge substrate off, because the refraction
index on the edge is 1. To sum up, the simulated gain in H plane in 13.9 GHz is 13 dB, and
SLL is less than -15 dB. This kind of planar Luneburg lens antenna is easy to manufacture
and use in engineering application.
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